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1RPHQFODWXUH
h VSHFLILFHQWKDOS\-NJ  
m PDVVIORZUDWHNJV GHZ GHZWHPSHUDWXUH
Q KHDWWUDQVIHU: HYDSH HYDSRUDWLRQ
s VSHFLILFHQWURS\-NJ. H[S H[SDQGHU
T WHPSHUDWXUH. LQ LQOHW
W ZRUN: PD[ PD[LPXP
X 1+PDVVIUDFWLRQ RSW RSWLPDO
*UHHNV\PEROV RXW RXWOHW
Ș HIILFLHQF\ QHW QHWRXWSXW
6XEVFULSWV UHJ UHJHQHUDWRU
% EDVLF1++2PL[WXUH WK WKHUPDO
/ ZHDN1++2OLTXLG WS WXUQLQJSRLQW
9 ULFK1++2YDSRU Z ZDWHU
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DQG H[HUJ\ DQDO\VHV RQ WKH .DOLQD F\FOH $QG GLIIHUHQW FRUUHODWLRQV IRU FDOFXODWLQJ WKHUPRG\QDPLF
SURSHUWLHVRIDPPRQLDZDWHUPL[WXUHZHUHVFUHHQHGDQGGLVFXVVHG
0DQ\ HIIRUWV DUH SDLG RQ WKH WKHUPRG\QDPLF VWXG\ DQGZRUNLQJ IOXLGV VHOHFWLRQ LQ WKH25& >±@
0DQ\ UHVHDUFKHUV KDYH LQYHVWLJDWHG WKH WKHUPRG\QDPLF SHUIRUPDQFH RI WKH .DOLQD F\FOH DQG WKH
FRPSDULVRQEHWZHHQWKH.DOLQDF\FOHDQGWKH25&F\FOH>±@
7KHUPRG\QDPLFDQDO\VHV
7KH FDOFXODWLRQ SURJUDPV IRU WKH WKHUPRG\QDPLF SHUIRUPDQFH RI F\FOHV DUH EXLOW EDVHG RQ WKH
UHIULJHUDQW¶V SK\VLFDO SURSHUWLHV E\ 5()3523 IURP 1,67 RQ0DWODE 7KH FDOFXODWHG WKHUPRG\QDPLF
SHUIRUPDQFHV DUH SRZHU RXWSXW IURP WKH H[SDQGHU :RXW SXPSLQJ SRZHU :SXPS QHW SRZHU RXWSXW
:QHWWKHUPDOHIILFLHQF\ȘWKDQGRSHUDWLQJFRQGLWLRQSDUDPHWHUV




25&B5ID DQG 5&B1++2 UHVSHFWLYHO\ 7KH 1+ PDVV IUDFWLRQ RI WKH EDVLF 1++2
PL[WXUHLVGHILQHGDV;%ZKLFKLVVHWWRDQGODEHOHGDVBDQGBUHVSHFWLYHO\,QWKH
.&6  WKH VDWXUDWHG ULFK 1+ PDVV IUDFWLRQ RI WKH YDSRU 1++2 PL[WXUH RXWOHW IURP WKH
VHSDUDWRULVGHILQHGDV;9ZKLFKLVVHWWR
:DWHULVFKRVHQDVWKHKHDWLQJIOXLGRIWKHORZJUDGHKHDWDQGWKHZDWHUWHPSHUDWXUHLVVHOHFWHGLQD
UDQJHRI± DQGDW\SLFDOWHPSHUDWXUHRI WKHPDVVIORZUDWHRIZDWHULVVHWDVNJVć ć
7KH VDPH WHPSHUDWXUH DQG PDVV IORZ UDWH RI WKH ZDWHU LV DV WKH VWDQGDUG FRQGLWLRQ IRU WKH
FRPSDUDWLYHDQDO\VHVDPRQJWKHF\FOHV
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)RU 25&B5ID DQG .&6  WKH HYDSRUDWLRQ WHPSHUDWXUH 7H LV XVHG WR LOOXVWUDWH WKH F\FOH¶V
WKHUPRG\QDPLF SHUIRUPDQFH )RU 5&B1++2 WKH RXWOHW RI WKH 1++2 PL[WXUH IURP WKH
HYDSRUDWRU LV VHW WR VDWXUDWHG YDSRU VR WKH RXWOHW WHPSHUDWXUH IURP WKH HYDSRUDWRU LV WKH GHZ
WHPSHUDWXUH 7GHZ ZKLFK LV XVHG DV WKH HYDSRUDWLRQ WHPSHUDWXUH IRU WKH 5&B1++2 7KH
PD[LPXPHYDSRUDWLRQWHPSHUDWXUH7HBPD[RUWKHPD[LPXPGHZWHPSHUDWXUH7GHZBPD[LVVHWWR ć
ORZHUWKDQWKHLQOHWWHPSHUDWXUHRIKHDWLQJIOXLGRIZDWHU
,Q WKHHYDSRUDWRU WKHEXEEOHSRLQWRIZRUNLQJ IOXLG LV VHWDV WKHSLQFKSRLQW DQG WKHSLQFKSRLQW
WHPSHUDWXUH GLIIHUHQFH EHWZHHQ WKHZRUNLQJ IOXLG DQG WKH KHDWLQJ IOXLG RIZDWHU LV VHW WR ć ,Q
VRPHFDVHVWKHSLQFKSRLQWLVVKLIWHGIURPWKHEXEEOHSRLQWWRWKHLQOHWWHPSHUDWXUHRIWKHHYDSRUDWRU
7KH RXWOHW RI ZRUNLQJ IOXLGV IURP WKH FRQGHQVHU LV VHW DV VDWXUDWHG OLTXLG DQG WKH EXEEOH
WHPSHUDWXUHRIWKHZRUNLQJIOXLGVIURPWKHFRQGHQVHULVVHWWR ć 
,Q WKH UHJHQHUDWRUDPLQLPXPWHPSHUDWXUHGLIIHUHQFHEHWZHHQ WKHKRWZRUNLQJIOXLGDQG WKHFROG
ZRUNLQJIOXLGLVVHWWR ć 










3.1. Thermodynamic performance and comparison among the cycles with water temperature 
)LJ±VKRZWKHWKHUPDOSHUIRUPDQFHDQGWKHGLIIHUHQFHRIWKH25&5&DQG.&6ZLWKZDWHU
WHPSHUDWXUH
3.1.1 The maximum net power output (Wnet_max) 








3.1.2 Thermal efficiency (Șth) 
7KHWKHUPDOHIILFLHQF\ȘWKRIWKHF\FOHVLQFUHDVHVZLWKZDWHUWHPSHUDWXUHDVVKRZQLQ)LJ7KHȘWK
RI5&B1++2BLVWKHKLJKHVWWKDWUHYHDOVWKHEHWWHUWKHUPDOPDWFKLQJRIWKH1++2PL[WXUHZLWK
WKH KHDWLQJ IOXLG RIZDWHURZLQJ WR WKHQRQLVRWKHUPDO SKDVH FKDQJHRI WKH1++2DV WKH ]HRWURSLF
PL[WXUH:KHQZDWHUWHPSHUDWXUHLVEHORZćWKHȘWKRIWKHF\FOHVFDQEHUDQNHGIURPKLJKWRORZ
25&B5ID!.&6B!.&6B:KHQZDWHU WHPSHUDWXUH LVKLJKHU WKDQć WKHȘWKFDQEH
UDQNHG IURP KLJK WR ORZ 5&B1++2B!.&6 B!25&B5ID!.&6 B!5&B1+
+2B
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3.1.3 Evaporation temperature (Te or Tdew) 
)LJ  SUHVHQWV WKH YDULDWLRQ DQG WKH GLVWULEXWLRQ RI WKH HYDSRUDWLRQ WHPSHUDWXUH 7H RU 7GHZ RI WKH
F\FOHVLQWKHFRQGLWLRQRIWKHPD[LPXPQHWSRZHURXWSXW:QHWBPD[DQGWKHHYDSRUDWLRQWHPSHUDWXUHRI
25&B5IDLVWKHORZHVW
3.2. Performance of KCS 11 with the NH3 mass fraction of XB 
$FFRUGLQJWRWKHVSHFLILFDWLRQVDQGFRQGLWLRQVIRUWKHFDOFXODWLRQVWKH1+PDVVIUDFWLRQRIWKHEDVLF






















:QHW LQFUHDVHVZLWK WKH HYDSRUDWLRQ WHPSHUDWXUH DOO ORQJ XQWLO WKH HYDSRUDWLRQ WHPSHUDWXUH UHDFKHV WKH
PD[LPXPZKLFK LV VHW WR ć ORZHU WKDQ WKH WHPSHUDWXUH RI KHDWLQJ IOXLG RIZDWHU RU WKHPD[LPXP
HYDSRUDWLRQ WHPSHUDWXUH LV UHVWULFWHGE\ WKHFULWLFDO WHPSHUDWXUHRI WKHZRUNLQJ IOXLGV LQ WKH VXEFULWLFDO
SRZHUF\FOH ,W¶VDOVRIRXQG WKDW WKHUHH[LVWV WKHPLQLPXPZDWHU WHPSHUDWXUHRZLQJ WR WKHHYDSRUDWLRQ
SUHVVXUHKLJKHUWKDQWKHFRQGHQVDWLRQSUHVVXUH

































































































































































































































































































 7KH PD[LPXP SRZHU RXWSXW :QHWBPD[ LV UDQNHG IURP KLJK WR ORZ 5&B1++2B!25&B
5ID!.&6B!.&6B!5&B1++2BLQZDWHUWHPSHUDWXUHUDQJHRI± ć 
:KHQZDWHUWHPSHUDWXUHLVEHORZ WKHWKHUPDOHIILFLHQF\Șć WKRIWKHF\FOHVLVUDQNHGIURPKLJKWR
ORZ25&B5ID!.&6B!.&6B:KHQZDWHU WHPSHUDWXUH LVKLJKHU WKDQ  WKHȘć WK LV
UDQNHGIURPKLJKWRORZ5&B1++2B!.&6B!25&B5ID!.&6B!5&B1++2B

 7KHUHH[LVW WZRNLQGVRI WXUQLQJSRLQWVRI WKH1+PDVV IUDFWLRQ ;%ZLWKZDWHU WHPSHUDWXUHDW IL[HG
VDWXUDWHGULFK1+PDVVIUDFWLRQRI;9IRU.&62QHLVDQRSWLPDO1+PDVVIUDFWLRQ;%BRSWDQGWKH
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